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For problem-based learning (PBL) to be successful,
students in a small group have to discuss the prob-
lems deeply and actively. There are two approaches
to facilitate PBL discussions: (1) a tutor plays a cen-
tral role [1,2] (tutor-driven PBL discussion); or (2) a
scenario plays a major role (scenario-driven PBL dis-
cussion). To manage the former PBL, the medical
school needs to recruit a large number of well-trained
tutors—this is not easily attainable by most medical
schools (particularly research-oriented schools).
The advantage of the latter PBL approach resides
in the fact that it requires fewer burdens in terms of
tutor resources. This article describes the key features
of scenario writing to facilitate the PBL discussion to
learn basic medical science combined with clinical
medicine.
STRATEGIES TO STIMULATE LEARNING
MOTIVATION
(1) Comparison of cases
If two cases are compared, students can find “why”
from the scenarios more easily than when reviewing
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This article describes the key steps of scenario writing to facilitate problem-based learning dis-
cussion to aid student learning of basic medical science in combination with clinical medicine.
The scenario has to amplify and deepen the students’ thinking so that they can correlate findings
from the case and knowledge from textbooks. This can be achieved in three ways: (1) a compari-
son of cases; (2) demonstrating a scientific link between symptoms and basic medicine; and (3)
introducing a personal and emotional aspect to the scenario. A comparison of two cases enables
us to shed light on the pathological differences and think about the underlying biological mecha-
nisms. These include: (a) a comparison of two cases with similar symptoms, but different dis-
eases; (b) a comparison of two cases with different symptoms, but the same cause; and (c) a
comparison of two cases, with an easy case, followed by a complicated case. The scenarios may
be disclosed in a sequence to show a scientific link between symptoms of the patient and basic
medicine, which may help to cultivate a physician with a scientific mind. Examples are given by
the relationship between: (a) symptoms, pathology and morphology; and (b) symptoms, pathology
and physiology. When the scenario is written in such a way that students are personally and/or
emotionally involved in the case, they will be more motivated in learning as if involved in the
case themselves. To facilitate this, the scenario can be written in the first-person perspective.
Examples include “I had a very bad headache, and vomited several times…”, and “I noticed that
my father was screaming at night…”. The description of the events may be in chronological order
with actual time, which makes students feel as if they are really the primary responding person.
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a single case, which stimulates student discussion.
Thus, students may think about the pathological dif-
ferences of the cases and the underlying biological
mechanisms, which is advantage to learn basic medi-
cine starting from clinical cases.
(a) Comparison of two cases with similar symptoms,
but different diseases
The first example is a comparison of two cases with
similar symptoms, but different underlying diseases.
The first scenario describes a patient complaining of
blood in the stool due to a colon ulcer. The diagnosis
is colitis ulcerosa. The second patient also complains
of blood in the stool due to a colon ulcer, but is diag-
nosed with amebic ulcer. The third scenario describes
the differences in response to steroid therapy between
the two patients (Figure 1).
These three consecutive scenarios stimulate stu-
dents to think deeply about why the responses differ
between the two patients regardless of the same symp-
tom. Along with this thinking, students can learn about
the two diseases (amebic ulcer and colitis ulcerosa)
and collect some knowledge in a related area, includ-
ing endoscopy, the practical importance of differen-
tial diagnosis, steroid therapy, and immunology.
(b) Comparison of two cases with different symptoms,
but with the same cause
The second example is a comparison of two cases with
different symptoms, but the same cause. The first sce-
nario describes a patient complaining of fever, with
vesicles across the entire body surface. The diagnosis is
chicken pox. The second patient complains of painful
vesicles on one side of his chest. The diagnosis is her-
pes zoster. The third scenario suggests that the etio-
logic agent of both cases is the same (Figure 2).
These three consecutive scenarios stimulate the stu-
dents to consider why the clinical manifestations differ
between the two patients, regardless of the same caus-
ative agent. Along with this thinking, the students can
learn about the two diseases and the immune response.
(c) Comparison of two cases, with an easy case followed
by a complicated case
The third example is a comparison of two anesthesia
cases. The first patient has a bone fracture without
complications in which the students can learn regular
anesthesia procedures. The second patient also has a
bone fracture but also has chronic obstructive pul-
monary disease (COPD). Accordingly, students need
to think about the risk of COPD. The third scenario
deals with the acid–base balance (Figure 3).
Junior medical students are usually not motivated
to learn about the acid–base balance because they do
not know the importance of homeostasis.
(2) Demonstrating scientific links between
symptoms and basic medicine
To teach morphology alone or physiology alone is
ineffective because junior medical students cannot
find a practical meaning of such systematic knowl-
edge. Finding a scientific link between their learning
issues in basic medicine and the symptoms that they
may encounter in their future work will undoubtedly
help the students to develop a more scientific mind
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Fractured patient COPD patient
Figure 3. Examples of three consecutive scenarios comparing two
cases, starting with an easy case and followed by a complicated case.
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(3) Introducing personal and emotional
aspects to the scenario
The scenario can be written such that students are
personally and/or emotionally involved in the case.
This is not a scientific approach, but it works effec-
tively. Examples include: (a) using the first-person
perspective; (b) using a key person who is closely
related, such as “my father”; and (c) including a chrono-
logical description of the events, as shown in the Table.
DISCUSSION
A wide variety of PBL sessions have been success-
fully adapted for many purposes [3–5]. To choose the
best type of PBL for one’s own class, key factors to
consider are “who are the students” and “what are
the essential objectives of the class”. Limiting factors
are resources such as tutors. Provided an adequate
number of skilled tutors is available to facilitate stu-
dents’ discussions along the course directions, the 
scenario writing is not critical.
In this article, some key features are discussed on
how to develop effective scenarios to facilitate students’
discussions. Emphasis was placed on two points: (1)
even untrained tutors should manage tutoring; and
(2) the curriculum should be organized to teach 
medical science and/or basic medicine in preclinical
years. This type of scenario fits our PBL tutorials, the
position of which is illustrated in Figure 6 [6].
Medical students are, of course, educated to be-
come practitioners, but they should also be interested
Table. Examples of descriptions to involve students in
a case
a) Patient is “I”, “my father”:
I had very bad headache, and vomited several
times.
I noticed that my father was screaming at night.
b) The description is provided in a chronological
order with actual times:
At 11:05, the ambulance arrived and my sister was
transferred to the hospital.
c) The traffic was heavy for some reason, and I was
praying for clear traffic:
At 11:35, on arrival, she was immediately
transferred to the intensive care unit for
resuscitation.
At 12:00, her heart started beating again.













Figure 4. Examples of three consecutive scenarios to depict the









Figure 5. Examples of three consecutive scenarios to depict the
relationship between symptoms, pathology and physiology.
Premedical
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Learning from textbook—page 1 is impractical
Students pick up patient-closely-related description and learn
Relate basic medicine to patient diagnosis and treatment
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Figure 6. Illustration of the strategies used to teach medical sci-
ence by adapting problem-based learning (PBL) at Gifu University
School of Medicine [6]. The program takes 6 years after high school.
Students are taught basic medicine (i.e. anatomy, physiology, bio-
chemistry) in the preclinical years. Such learning starts from clinical
cases described in PBL scenarios. Tutors are not always skillful in
facilitating PBL learning.
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in science. If they take an interest in understand the
pathophysiology underlying disease, this not only
provides better and deeper understanding of the dis-
eases they will encounter in clinical settings, but will
also increase their motivation to learn basic medicine
in medical school.
It is quite difficult to obtain scientific evidence that
the proposals described here will work effectively
towards the overall goals, because the scenario is not
the only factor that affects discussion activity; indeed,
many factors are likely to be involved. A limitation is
the fact that there are no reliable methods to measure
the level of discussion in an objective and quantita-
tive manner. However, qualitatively, based on our
personal experience, students in our medical school
enjoy their discussions and can formulate their own
learning issues. It is not necessarily expected that stu-
dents will raise learning issues along the scenario
writer’s intention. To address such problems, com-
bining standard PBL methods with elements of task-
based learning can be effective [7].
So far, paper-cases are commonly used for case
presentation in PBL discussions, although sometimes
audio-video media are adapted instead. Recent prog-
ress in computer technology enables us to communi-
cate in a reciprocal way using computer software. In
the near future, this advantage can be adapted for
medical interviews with patients, and can be used as
a scenario for PBL discussions.
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